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REMARKS 

By this amendment, Applicant has added new claim 14 to include the feature that 
; the melatonin is used in an amount of 1.00 mg/kg as mentioned in claim 2. Claim 7 has 

been canceled without disclaimer and Applicant reserves the right to pursue this claim in 
one or more divisional/continuing applications. Applicant respectfully requests entry of 
these amendments and allowance of the pending claims. 

I. Re jection under 35 U.S.C. §103(a) 

The Examiner rejected claims 1-4, 6-9 and 13 under 35 U.S.C. § 103(a) as 
allegedly being obvious over U.S Patent No. 5,449,683 (Flaugh) in view of U.S. Patent 
No. 5,449,683 (Wurtman), Stein (J. Child Adolesc. Psychopharmacol., 1999), and 
Smucker (American Family Physician, 2001). Applicant respectfully traverses these 
rejections. 

Applicant respectfully submits that none of the prior art references make obvious 
using a composition consisting of methylphenidate and melatonin to treat attention deficit 
disorder (ADD) as currently claimed. 

The Examiner refers to Flaugh as teaching a method of treating sleep disorders 
using various melatonin and analogs of formula I and refers in particular to the Summary 
of the Invention, Column 2, linesl9-30. However, on a fair and accurate reading of this 
section, one of ordinary skill in the art would not come to this conclusion. In this section, 
melatonin is specifically excluded by the proviso language "provided that when R 3 , R 4 , 
and R 5 , are each hydrogen then R 2 must be C r C 4 alkyl." Thus R 2 must be an alkyl 
group which is clearly not melatonin. 

Melatonin is represented by the structure, according to Flaugh at CoLl, lines 5- 
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As you can see, melatonin is different from Flaugh's compound, as Flaugh's 
compound requires extra alkyl groups at position 3 leading from the ring, which is not 
melatonin. Flaugh specifically excludes melatonin. Therefore, at best, Flaugh teaches a 
method of treating sleep disorders using various melatonin analogs of formula I, but not 
melatonin itself. Thus, Flaugh teaches away from the current claims. 

Furthermore, the Examiner concedes that Flaugh does not teach a method of 
treating ADHD disorder in a mammal comprising administering melatonin, and a 
pharmaceutically acceptable salt of melatonin. Because Flaugh neither teaches a method 
of treating sleep disorders using melatonin nor a method of treating ADHD disorder in a 
mammal comprising administering melatonin or a pharmaceutically acceptable salt 
thereof, Flaugh can not make the current claims. Moreover, Flaugh teaches away from 
the current claims by specifically excluding melatonin. 

Furthermore, to corroborate that the present invention as claimed is not obvious, 
Applicant attaches the following documents, which also have been successfully used in 
the prosecution of the corresponding Canadian and European patent applications: 

1. An internet publication from Medscape dated Oct. 21, 2003 
(www.medscape.com/ viewarticle/463256_print) reporting a study in said British 
Columbia Children's Hospital with some interesting preliminary results of the use of 
melatonin for delayed sleep onset in children with ADHD which were presented at the 
American Academy of Child and Adolescent Psychiatry (AACAP) 50th Annual Meeting 
in Florida, U.S.A., on Oct. 14-^19, 2003. A larger trial was announced involving only 
children with ADHD who are taking stimulant medications and who have daily sleep 
onset latency problems. 

2. A copy of a Concise Preliminary Clinical Study Report on "Melatonin 
Treatment of Delayed Sleep Phase Onset in Children with Attention Deficit 
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Hyperactivity Disorder (ADHD) M which was performed at the Department of Psychiatry, 
Division of Child Psychiatry, Children & Woman's Health Centre of British Columbia, 
The University of British Columbia, Vancouver, Canada, by order of Circa Dia B.V., a 
Dutch company which belongs to the same economical entity as the present Applicant, 
Pooger Properties Limited. 

The objective of the study was to determine whether melatonin (5 mg tablets) is a 
safe and effective treatment for the delayed sleep onset in ADHD children of age 6-14 
that are treated with stimulants, such as Ritalin®. The results show that there were no 
baseline differences in parent reported sleep latency between the two treatment 
randomization groups (p=0.077). Statistical analysis of a period effect showed that sleep 
latency was significantly longer in first period relative to second period (approximately 
10 minutes difference, p=0.04). The mean sleep latency by treatment was 62.09 min for 
placebo and 46.40 min for melatonin. Statistical analysis of the treatment effect adjusting 
for the period effect yielded a statistically significant advantage of melatonin over 
placebo (p=0.006). No statistically significant carry-over effect could be shown 
(p=0.165). Nineteen (19) patients were included in the primary endpoint analysis. 
Melatonin clearly and significantly reduced sleep latency. If only the group that first 
received placebo is considered, melatonin reduced mean sleep latency by half an hour 
which is clinically highly relevant. In the overall analysis, however, this effect size is 
diluted due to the fact that in the group where melatonin was given first, the effect was 
maintained throughout the following placebo treatment period, yielding an overall (by 
treatment) mean reduction in sleep latency of about a quarter of an hour. The maintained 
effect of melatonin extends well beyond its pharmacokinetic half life. It is concluded that 
melatonin shortened sleep latency by a clinically important and statistically significant 
extent, in this patient population. 

The enclosed report is a concise preliminary report in which only the results of the 
analysis of the primary endpoint are reported (with 5 mg melatonin). The report indicates 
that secondary endpoint data as well as safety and tolerability data and extensive 
demographics will appear in a full report in due time. Nevertheless, the data presented in 
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this concise preliminary report corroborate the disclosure of the present patent application 
and are neither taught nor suggested in the prior art. Therefore, Applicant submits that 
the present patent application does make an inventive contribution to the art. 

Finally, the beneficial effect of the combination of methylphenidate and 
melatonin in treating ADHD is based on the relief by melatonin of the adverse side 
effects of methylphenidate, in particular the deterioration or the onset of sleep disorders 
caused by methylphenidate. In other words, the sleep onset delay which may be 
generated or worsened with patients suffering from ADHD which are prescribed 
methylphenidate, is significantly reduced by administering melatonin (after administering 
methylphenidate). Therefore, Flaugh does not make the current claims obvious. 

With regard to Wurtman, Stein and Smucker, these references should not be 
combined with Flaugh, as Flaugh teaches away from the current claims by specifically 
excluding melatonin in his treatment opinion. As to new claim 14, none of the references 
make obvious a lmg/kg dose of melatonin to treat ADHD. 

Accordingly, Applicant respectfully submits that the present claims cannot be 
considered obvious and respectfully request withdrawal of this rejection. 
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II. Conclusion 

Reconsideration and allowance are respectfully solicited. 

Applicants petition the Commissioner for a 3-month extension of time. No 
additional fee is believed to be due with respect to the filing this response. If any 
additional fees are due, or an overpayment has been made, please charge, or credit, our 
Deposit Account No. 1 1-0171 for such sum. 

If the Examiner has any questions regarding the present application, the Examiner 
is cordially invited to contact Applicants' attorney at the telephone number provided 
below. 




Respectfully submitted, 



William D. Schmidt, Esq. 
Registration No.: 39,492 
Attorney for Applicant 



Kalow & Springut LLP 
Telephone No.: (212) 813-1600 
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Melatonin Helpful for Delayed Sleep Onset in Children With ADHD 

Laurie Barclay, MD 

Medscape Medical News 2003. © 2003 Medscape 

Oct. 21 , 2003 — Melatonin may be helpful for treating delayed sleep onset In children with attention deficit- 
hyperactivity disorder (ADHD), according to the results of a double-blind, crossover-design pilot study presented 
at the American Academy of Child and Adolescent Psychiatry annual meeting held In Miami, Florida. 

"Dosing at 6 mg in this study may be perceived by many clinicians as high," coauthor Melissa Bomben, MSc, a 
project manager of the Mental Health Research Unit at the University of British Columbia in Vancouver, told 
Medscape. "However, clinical practice at British Columbia's Children's Hospital has yielded a 20-year history of 
adequate doses for children in the 2.5-mg to 10-mg range. Doses in excess of 10 mg are not uncommon." 

In the nine children (seven boys and two girls) enrolled in this trial, mean age was 10 years (range, 7-13 years), 
mean baseline sleep onset latency was 09 minutes, and mean Clinical Global Impression (CGI) score at 
baseline was 5,5, reflecting marked to severe difficulty in functioning. 

Based on sleep logs completed by parents, sleep onset delay was improved during melatonin treatment for each 
night of the week. Statistical tests for order and treatment-by-order (carryover) effects were not significant Mean 
sleep onset latency was 51 minutes during melatonin treatment and 88 minutes during the placebo phase (P 
= 04). There were no significant adverse events and no reported differences between groups in CGI- 
irnprovement ratings. 

'The side effect profile of melatonin is relatively benign. Long-term side effects of melatonin have not been 
prospectively studied, 1 * Ms. Bomben said. "Confirmation of the continurty of response was found in observations 
from a three-month maintenance period/' 

Although parents were encouraged to establish consistent bed and waking times, it was not required to continue 
in the trial. Patients whose sleep hygiene was not consistent from day to day had less Improvement with 
melatonin treatment. The greatest reductions in sleep onset latency occurred In patients with the largest placebo 
phase latencies, suggesting that the relative Improvement with melatonin might have been attenuated by smaller 
sleep onset latencies. 

Although this study did not screen patients based on stimulant medication use and type, the Investigators are ' 
currently conducting a larger trial involving only children with ADHD who are taking stimulant medications and 
who have daily sleep onset latency problems. This trial has the added features of strict adherence to sleep 
hygiene, aotigraphy as an objective measure of sleep, and ADHD rating scales to monitor potential changes in 
symptomatology. Results of this trial are anticipated in the summer of 2004. 

"Since melatonin is in an unusual category, being an unpatentable hormone considered in the U.S. to be a 
'nutritional supplement* that is unregulated by the [Food and Drug Administration], and since there Is evidence 
that some brands contain other than 'pharmaceutlcaliy pure* melatonin, evidence of safety and efficacy Is of 
great importance to clinlclana," Ms. Bomben said. 

The Centre for Complementary Medicine, a Vancouver-based nonprofit association that is no longer operating, 
supported this study. The authors report no financial disclosures relevant to the research presented in this 
poster, but they are now engaged in an industry -funded contract for new studies of melatonin. 
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Concise Preliminary Clinical Study Report 



Melatonin Treatment of Delayed Sleep Phase Onset 

in Children with 
Attention Deficit Hyperactivity Disorder (ADHD) 



This study was performed at the Department of Psychiatry, Division of Child Psychiatry, 
Children & Woman's Health Centre of British Columbia, The University of British Columbia, 
Vancouver, Canada. 



Principal investigator. Weiss, Margaret Danielle, MD PhD, Psychiatrist 



This confidential document is the property of Circa Did B.V. No unpublished information contained in 
this document may be disclosed without the prior written approval of Circa Dia B.V. 



Concise Preliminary Clinical Study Report 

Ninotalem® (melatonin) in the Treatment of Delayed Sleep Onset in ADHD 



Introduction 

In this concise preliminary report, only the results of the analysis of the primary endpoint are 
reported. Secondary endpoint data as well as safety and tolerability data and extensive 
demographics will not be reported here, but will appear in a full report in due time. 

ADHD and sleeping disorders 

Attention Deficit Hyperactivity Disorder (ADHD) affects 2 - 6% of the pediatric population 
and accounts for 60% of psychiatric clinic referrals 1,2 . Several studies report that problems 
with sleep are very common in a majority of this population. In the Diagnostic Statistical 
Manual of Mental Disorders (DSM-IV), sleep difficulty of any origin is not included in the 
description of the disorder. However, it is possible that sleep difficulty is caused by the 
disorder. The problems with sleep, that are reported by up to 57% of parents of ADHD 
children 3,4,5 (which is almost double the frequency of such complaints in controls 6 ) include 
resistance to going to bed, frequent arousal, and fewer total hours of sleep 7,8,9 . 

Stimulants have been the treatment of choice for ADHD for sixty years, and have been 
shown to be effective for 75% of ADHD children in over 350 .double blind trials 10,1 . 
Methylphenidate (Ritalin ®) is the most commonly used stimulant medication and one of the 
side effects of this medication is sleep onset delay or a possible exacerbation of existing 
sleep difficulties 11,12 . The sleep onset delay that results mimics the delayed sleep phase type 
of circadian rhythm sleep disorder (DSM-IV), which can be treated to some success with 
melatonin to shift the sleep phase forward, in order to be able to sleep at socially accepted 
hours 13 . 

General approaches to tackle insomnia include sleep hygiene and behavioral interventions, 
cognitive behavioral therapy, and hypnotic medications. In ADHD children, sleep hygiene 
can be a powerful instrument to learn when and how to make the transition from daytime to 
nighttime. Some of the children who complain of the above mentioned sleep problems show 
a positive response on the sleep hygiene intervention that is learned and executed by their 
parents or caregivers. The auxiliary medication, like clonidine, that is sometimes given to 
non-responders are not without serious adverse effects 14 . Therefore a safe alternative that 
addresses the sleep onset problems in children with ADHD would be of considerable 
interest. 

Our hypothesis is that ADHD children suffer from a type of circadian rhythm sleep disorder, 
that is presented by a sleep onset delay of more than one hour for several months. 
Furthermore, we hypothesize that melatonin, when given just before bedtime, can decrease 
this sleep onset delay. Parental reports of successful treatment with melatonin are 
supported by a (double-blind crossover) pilot study that was performed and presented at the 
50** meeting of American Association of Child and Adolescent Psychiatry 15 . In nine children 
(seven boys and two girls, mean age 10 years) mean baseline sleep onset (based on sleep 
logs by the parents) decreased from 99 to 51 minutes during treatment with 6mg melatonin, 
compared to 88 minutes during placebo. There were no significant adverse events. 

Children with ADHD have difficulties with transitions, such as the wake-sleep transition, 
which may lead to a type of insomnia that is not captured by the polysomnographic or other 
common used techniques for measurements of sleep architecture. Therefore, the mentioned 
sleep problems are best recognized using both parent and child report 7 . It has previously 
been demonstrated that sleep logs can be recorded accurately by parents 16 . The present 
study was performed in order to confirm the pilot study findings, using the sleep log method 
for the primary endpoint. In this study it was determined whether melatonin (5 mg tablets, 
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once daily) is able to decrease sleep onset delay in children with ADHD who are on a stable 
dose of stimulants. 
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The present study 



Objective 

The study objective is to determine whether melatonin (5 mg tablets) is a safe and effective 
treatment for the delayed sleep onset in ADHD children that are treated with stimulants. The 
study is open to children 6 to 14 years of age. 

Study design 

The study was a single-center, double-blind, placebo-controlled crossover trial, comparing 
melatonin (5 mg tablets once daily) to placebo. 

Number of patients: 

We wished to detect as little as a V2 hour change in sleep delay with a power of 80% and a 
alpha of 5%. If the standard deviation (SD) of change in sleep delay was assumed to be V2 
hour, a sample of 8 per group would be sufficient However, if the SD was 3 A of an hour, 18 
subjects would be required, and with a SD of one hour 31 subjects. Based on these 
assumptions, an N of 25 patients should capture clinically significant effects, if they are 
present. This would also provide for a drop out rate of 20%. 

Duration of the study: 

There were two treatment periods each lasting 1 0 days separated by 5 days of wash out to 
minimize carry over effect of the medication. At the end of the second period of 10 days, the 
primary endpoint was set. After the second treatment period there was another wash out of 5 
days, after which the patients entered an open label phase of 30 days in which the patients 
received melatonin, so the total duration of treatment with melatonin will be 40 days. 

Prior to treatment, there was a pre-baseline documentation of 10 days followed by a 
baseline documentation of 10 days. During the baseline period the effect of sleep hygiene 
was determined. Patients who responded adequately to sleep hygiene were not allowed to 
enter the protocol. 

Primary and secondary endpoints 

Primary endpoint 

The primary endpoint is the mean sleep onset latency obtained from the parent completed 
sleep log. Sleep latency is defined as the length of time in minutes between the time when 
the child is put to bed after establishment of a regular sleep hygiene routine and the time 
when the parents first identify the child as asleep. The mean sleep latency for each phase of 
treatment will be used as the basis for comparison across treatment conditions. 

Secondary endpoint 

Secondary endpoints are sleep latency determined by actigraphy, clinician rating of 
improvement (Clinical Global Impression - Improvement (CGI-I)), variability of sleep onset 
as measured by the standard deviation of sleep latency from both parent sleep logs and 
actigraphy, and severity of core symptoms of ADHD measured by the total score of the 
parent rated Conners' Attention Deficit Scale (CADS).. However, these secondary endpoints 
will not be reported in this concise preliminary report, Instead, they will be reported in the full 
Clinical Report that is expected to be available by the end of 2004. 
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Data collection 

Sleep was monitored by the parents and was entered in a sleep log. Sleep was also * 
monitored using Mini-Motion logger actigraphy data. 

Assessing, recording and analyzing of the safety data was done by visits to the hdspital and 
by physical examination by the Principle Investigator. Visits were scheduled in between all 
different periods as well as three times during the open label part. 

Inclusion and exclusion criteria 

Main subject inclusion criteria: 

• A primary diagnosis of ADHD documented by the DISC-4 (Diagnostic Interview Schedule 
for Children and young adolescents 4) and meeting clinical criteria for a DSM-IV 
diagnosis. 

• Age 6-14. Younger and older age groups have different treatment needs. 

• Sleep is a significant clinical problem associated with distress and impairment. Children 
are documented to have more than 1 hour delay in sleep onset during the baseline 
phase. 

• If the child is on stimulants it must be on a stable dose of stimulant for at least two 
months. 

Main subject exclusion criteria: 

• Unstable social family situation that is likely to contaminate either the child's sleep 
response, or measurement of sleep. 

• Co-morbid medical or psychiatric problems that require treatment with medications other 
than stimulants. 

• Children on medications other than stimulants. 

• Children with severe delayed phase sleep disorders, or other severe sleep disorders 
apart from initial insomnia. 

• Children who will receive some other form of treatment that might impact on sleep during 
the course of the study. 

• Patients who respond to sleep hygiene measures 
Statistical analysis 

The primary endpoint is the mean sleep onset latency obtained from the parent completed 
sleep log. Sleep latency is defined as the length of time in minutes between the time when 
the child is put to bed after establishment of a regular sleep hygiene routine and the time 
when the parents first identify the child as asleep. The mean sleep latency for each phase of 
treatment will be used as the basis for comparison across treatment conditions. Each 
treatment phase requires the parent to record sleep behaviours for 10 nights and the mean 
sleep latency will be calculated using all available and valid recordings up to a maximum of 
10 nights. Where there are missing data or incomplete data, latencies of remaining valid 
observations will be averaged provided that there is a minimum of 5 valid observations. 

Analysis of primary endpoint data will be consistent with the analysis of crossover design 
described by Senn 17 and the method of blocked randomization employed in the trial. Two 
sample t-tests comparing the means of period differences in each of the two crossover- 
treatment sequences will provide the estimate of the treatment effect that is adjusted for 
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period differences. Carry-over effects will be evaluated by two sample Wests comparing the 
mean period sums for the two sequences. For descriptive purposes, period differences will 
be estimated by two sample t-test of the mean crossover differences for the two treatment 
sequences. If analysis of the baseline measure of mean sleep latency reveals significant 
differences between the two treatment sequences, the procedures described above will be 
carried out with baseline sleep latency being a covariate. 

If significant carry-over is evident, then mean sleep latencies derived from the last 5 nights of 
sleep log recordings for each treatment phase will be subjected to the analysis procedure 
described above. This subsample of sleep latency data taken from observations occurring in 
the latter portion of each treatment may be less susceptible to carryover of the active 
treatment. If analysis of the baseline sleep latency reveals significant differences between 
the two treatment sequences, the procedures described above will be carried out with 
baseline sleep latency being a covariate. 

Study period 

The first patient was screened end January 2003 and entered the study beginning of March 
2003. The last patient finished the study in March of 2004. 
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Results 

There were no baseline differences in parent reported sleep latency between the two 
treatment randomization groups (p=0.077). Statistical analysis of a period effect showed that 
sleep latency was significantly longer in first period relative to second period (approximately 
10 minute difference, p=0.04). The mean sleep latency by treatment was 62,09 min for 
placebo and 46.40 min for melatonin. Statistical analysis of the treatment effect adjusting for 
the period effect yielded a statistically significant advantage of melatonin over placebo 
(p=0.006). No statistically significant carry-over effect could be shown (p=0.165). 

Figure 1 depicts the effect of melatonin on mean sleep latency per group, and also shows 
the effect of the treatment order. 
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Figure 1. Effect of melatonin on mean sleep latency (minutes), and effect of treatment order. 



Discussion and conclusion 

Nineteen (19) patients were included in the primary endpoint analysis. Melatonin clearly and 
significantly reduced sleep latency. If only the group that first received placebo is considered, 
melatonin reduced mean sleep latency by half an hour which is clinically highly relevant (see 
Figure 1). In the overall analysis, however, this effect size is diluted due to the fact that in the 
group were melatonin was given first, the effect was maintained throughout the following 
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placebo treatment period (see Figure 1), yielding an overall (by treatment) mean reduction in 
sleep latency of about a quarter of an hour. 

The maintained effect of melatonin extends well beyond its pharmacokinetic half life. These 
results indicate that it may not be necessary to treat patients with ADHD associated 
prolonged sleep latency chronically with melatonin, but that intermittent on demand 
treatment for 1 -2 weeks may yield a clinically important effect. 

It is concluded that melatonin shortened sleep latency by a clinically important and 
statistically significant extent, in this patient population. 
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